Abstract
Introduction
Imagine yourself captured, inescapably imprisoned and told that your options are only (i) to be blown up at midnight or (ii) to press a button before midnight thereby saving another captured colleague in a similar predicament but be blown up immediately upon pressing the button. Such is the nature of a dilemma; it is a situation in which there are no attractive options.
The situation of professors in research universities has a parallel in that it is a dilemma whether to focus on research at the expense of teaching or to focus on teaching at the expense of research. Of course, there are those academics who think they can do both well, but this is not generally supported by the anecdotal reports of the students.
The underlying premise of this article is that there exist general design principles, which can be used to assist in the preparation and delivery of teaching so that the learning is improved. It is also an unsupported assertion of this article that such general design principles can also be used in the preparation and delivery of research, but the reader is left to explore this idea on their own.
The rhetorical title of this manuscript was chosen to attract readers' attention by asking a seemingly obvious question or by offering to provide guidance to stressed academics who need to strike a balance between the demands of research and teaching. It was also chosen to pray on engineering academics' tendency to want to use technology in their teaching, i.e., we wished to exploit the allure of hardware, toys or gadgets.
However it will be seen that within the theme of this paper, the use of hardware in education is a peripheral issue and that its use should be guided by instructional principles. It will also be seen that there is not much that is not obvious in what follows. However, each time the authors present this work, the engineering academics in the audience speak of some 'enlightenment' or simply a 'clarification' that they say is helpful with respect to the challenge of their teaching. Cheryl and I have seen that such insight eventually leads to better student learning. It has been helpful that the main author is firstly an engineer who has reflected extensively on teaching and learning and, as a result, is better able to 'connect' with an engineering audience than someone who is foremost, an education specialist and who is more often likely to be presenting work like the present.
It has als o become clear to us that despite the fact that the thinking presented in this paper has been part of the Educational literature for over 30 years, many engineering faculty are not familiar with it.
Reflection
A powerful, but sometimes luxurious activity in an ever increasingly hectic professional academic life is taking the time to reflect. To this end, you are asked right at this moment to stop reading and reflect on the reasons you are reading this paper…………… If such a request immediately prompts you to want to stop reading altogether! you may want to ask yourself why it did -the intent here is to be helpful and your reaction may help you understand something of your relationship with teaching and learning.
If you remain interested in going-with-the-flow, do any of your reasons match the following?
• You are interested in the subject as suggested by the title. • You desire to become a better teacher and imagine continuing might be helpful.
• You want to see how to improve learning.
• You know someone else expects you to read this.
• You are trapped somewhere with nothing else to read.
Or are there other reasons, not immediately obvious.
The specific purpose of such purposefully guided reflection is to start the process of discovering one's own opinion in explicit terms. It is not until we express our thoughts out loud that we discover the extent of our mastery of a subject. As engineering academics we consistently have to be explicit about our research. As a result we have a very good sense of our expertise and are highly capable of being very efficient in the design and practice of our discipline. However, we are also required to be teachers and by and large, there is very little opportunity for us to be explicit about what we actually do as teachers.
If you persevere though this article and engage in the mental activities that Cheryl and I encourage along the way, you will have started the process of being explicit about teaching. Through the reflection you will engage in, you will have started the process of being able to promote better learning.
Please go one small step further. Take a pencil and write in the margin the reason you are reading this. Don't be shy, go ahead and write it down. It's not that we don't trust you, it's just so you do not have to rely on your memory when you get to the end of the article and we come back to this point.
Further, please reflect in your present role of receiver rather than giver of knowledge/learning by asking yourself: 'What are some of the assumptions that we make about our students?' Once you have given this a moment's pondering, you can turn to the references and get a hint [1] .
Outcomes
Some of the principles that a reader can take away from this article are:
• Learning is a process.
• Teaching is about facilitating this process.
• 'Course-Design' is like any and all 'Design'.
• Using a Course Design Strategy lessens the dilemma described in the opening paragraph of this paper. To help you expand on your prediction of the technology to be considered here, a small lecture follows below… "Patents, such as Post IT Notes, the Jarvic Heart Valves or the Magnola Process for Magnesium Production can be divided into the categories: Apparatus Patents or Process Patents. All are items of intellectual property, but unlike the patents protecting the physical objects, the notes and the valves, which are hardware, the patent for the Magnola Process protects an algorithm, which is software, for the transformation of earth bound minerals into useful metal."
The Magnola Process is but one way of effecting such a transformation but, since it can be defined, made explicit and protected, it satisfies the definition of being a technology and for that matter it can be protected. By analogy, there are many means to effect the transformation of a student from a state o f ignorance to a state of learnedness. If a process for such a transformation of a student is elaborated, made explicit and followed, by definition a technology has been defined and used.
Thus, the focus of this article is the technology of teaching and, like the method for producing magnesium, it is in the form of a process that we commonly call course design. Were you close with your prediction?
'The Beef'
To start the present lesson on course design, it is necessary to make explicit the way that we wish to use various words. One of the key words used in teaching is the verb 'to know'. The meaning we ascribe to the verb ' to know' is to be aware that you are in possession of a piece of information. It is a reality of human communication that as a 'teacher', you have no control beyond putting out the information; it is up to the audience (the students) to become aware of having the information (knowing -type 1 learning), of understanding it (comprehending -type 2 learning) and using it (applying -type 3 learning). Bloom [2] pursued such a breaking down the process of learning into these components and published his taxonomy of cognitive learning in 1956, almost 50 years ago! Figure 1 I n c r e a s in g 'L e v e l' o r 'S o p h is t ic a t io n ' o f L e a r n in g I n c r e a s in g 'L e v e l' o r 'S o p h is t ic a t io n ' o f L e a r n in g Figure 1 -Classification of Learning -Bloom's Taxonomy [2] to engage in active learning while you are reading this, rather than hoping that we are rhetorically masterful enough to sweep you away with our words.
In essence, we replace effort on our part with activity on your part. At first this might seem to be a cop out, but if you reflect again, you might see that in order to have you learn the things that we have think are valuable for you, we accept the limitation of our own skills as a charismatic writer and therefore do not place the supreme effort on being teachers. Rather, we use your willingness to learn from us, that is, focus on your natural tendency to be a student and as a result, end up with you following our simple instructions that are part of a process designed to get you exactly where we think you may benefit by going.
By analogy, Magnola's process (technology) was designed to produce magnesium. CUTL's process for designing a course was also created for a specific purpose, to produce student-learning.
Elements of Course Design
A semantic challenge facing the engineering academic is that we are charged with designing design courses yet we are seldom taught about the elements of a course design. The previous sentence was based on a strategy designed to introduce you to the scope of the difficulty and to start the process of having you engage in developing your own taxonomy, which could otherwise be called learning.
My choice of words for the first sentence and the way we put the words together was a strategy on our part to provide a learning outcome or goal for you. We cannot say whether you recognize this as a learning goal for yourself (i.e., to develop your own taxonomy); or whether our strategy has worked.
However, if we were face to face and we were using the same strategy, we could see by your reactions, or determine by quizzing you, the extent of the impact of the strategy and if necessary, have another run at it. Such is the power of face-to-face teaching, which is in essence just another strategy.
The astute reader will notice that we have brought two more ideas/concepts into our design in the first sentence, those of strategy and evaluation of learning and with these, the picture of the CUTL Course Design Process can be completed, Figure 2 .
In the CUTL course design process:
• Concept mapping creates a graphical representation of the course knowledge and relationships within it.
• Learning outcomes are explicit statements about what will be known, understood, applied, analyzed, synthesized and evaluated by the students at the end of the course.
• Strategies are purposeful interventions on the part of the instructor to facilitate participants' journey to the outcomes.
• Evaluation is purposeful activity to measure the extent of mastery by the student. It is NOT grading and it is not evaluation in the sense that Bloom uses the word, however, for the instructor, it involves the highest levels of activity vis a vis the instruction per se.
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Figure 2 CUTL Course Design Process
We hope that your engagement in active learning since reading the first paragraph enables you to begin abstracting the design of this article for yourself, i.e., particular strategies have been purposefully selected and used to promote particular insights on the part of the reader. Figure 3 is included to drive home this point.
Teaching Strategies Learning Outcomes
Chosen to maximize chances of producing desired outcome
Figure 3 Selecting Strategies when Designing the Course
A situation we have encountered when we were first exposed to the CUTL CDTW and when we talk to our engineering colleagues is that at first contact, engineering academics are often not aware of the vast range of strategies that exist. Additionally, they are often unaware of the strategies that they may already use implicitly, if not explicitly. Indeed, it is a purpose of this article to have you become aware of the strategies that you may already use, and evaluate some of them to see the extent to which they are beneficial for learning rather than just being a way of teaching. Table I lists some of the activities (strategies) employed by engineering academics sorted by Bloom's levels of cognitive learning. Figure 4 presents a quiz for you to complete before finishing the article. Simply check-off against each strategy, the levels of learning you feel that the particular strategy addresses well. When you are done with that, we will go over some results from a student survey about what students think about relationships between strategies and learning and you will be done. 
Lecturing
Students' Perspectives
A recent survey of engineering students at McGill University [ 4] examined among other things, the teaching strategies that students said promoted learning.
The responses of the students were categorized under the seven labels: DEMOnstrations; visual AIDS; LINKing to real life problems; prof's COMmunicationS; example PROBlems; explantions beyond GENeral readings; REView course content. Figure 5 shows that though it was found that the impact of these strategies varied by the year of the student responding, the ranking of these strategies followed the order listed above.
Another component of t he survey asked students which strategies that they would like to see used by their instructors. Interestingly the ranking is in a different order simply by total number of responses, but also, the ranking would change significantly if it was broken out by year of the student responding, see Figure 6 .
The point to be taken here is that as students progress through their studies, their desires change. To help you think about what is going on inside students' Figure 6 , in which you rank the levels of learning of the strategies as desired by the students. Figure 6 Students' ranking of strategies they would like to see used in teaching, broken down by year of student, after [4] .
To expect such change as students progress is obvious, but it introduces yet another challenge for engineering academics whom it seems not only seldom reflect about how they are going to design a course but also have undertaken little if any research on learning per se and their students in particular.
Stepping back, it can be seen that for many courses the process of course design is one based on 'projection', i.e., designing a course based on the idea that students are like oneself. Though such a strategy is not unsound, it misses the reality of the situation that engineering academics face; the world and its expectations have moved on since they were students and the students have moved on. Looking back to the good-old-days is a somewhat enjoyable past time in the staff lounge, but a rather weak strategy in the class room.
Conclusions
Figure 8 presents a schematic of the design of this paper. It was our intent to share with you how we designed this text about how to design a paper about designing a course. The reason for this was that we wanted you to see the purposeful use of strategies chosen with a particular learning outcome in mind. It would be our hope that you might pause to ponder and, as a result, abstract some of the lessons imbedded in this article and hence engage in the process of learning something at Bloom's higher levels rather than just knowing and understanding some things at the lower levels as a result of simply reading this. It is accepted that the higher levels of learning are more readily attained when learning is active and our instructions to you in this article were an attempt to have you participate actively as you read along.
We close with a set of rhetorical questions -no need for you to answer them, unless you want to. 
• Etc.
Paper Design Figure 8 Concept map for the design of this article.
At the personal level, if you are one of the many well meaning, but regrettably ignorant engineering academics, are you doing to your student what was done to you or what you would have liked to have been done to you? An accurate and honest answer to this question might be quite difficult to come by, since by implication, the realization that such is the sum total of your design may provoke strong feelings of shortcomings.
However, this was not the purpose of this article but rather to provide encouragement to start the process of improving teaching and learning. In particular, the central ideas of this talk in explicit terms are:
1. Instructors need to be explicit (at least to themselves) about what the students should have learned/done by the end of the course/lecture/presentation.
2. Instructors use an array of strategies selected to most efficiently promote the explicitly specified learning(s).
These are two of the four components of CUTL's course design process something that is universally applicable and hence obvious once you think about it and it's FREE!! Also, it encourages the paradigm shift from instructor-centered education to studentcentered learning. Other impacts of the CUTL CDTW can be seen in the recent book written by a group of individuals associated, over the years, with CUTL and the course design workshop.
[5].
Epilogue
As we promised, look at the note you wrote in the margin about the reason you were reading this paper and ask yourself:
"Did I get what I expected?" "Was it worth the time I invested here?"
And remember, your students/audiences do this evaluation to some extent at the end of every class!
